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The cracks have been under observation for a number of years. The
width is measured periodically with a strain gage. It has been found that
there exists no definite relation between width of crack and height of water
in the reservoir. The width of the cracks generally increases with a decrease
in temperature. The cracks almost close up when the temperature rises to
the seasonal maximum in summer. This seems to indicate that these cracks
merely facilitate "breathing" of the concrete with changes of temperature.

Subsequent to the writing of Noetzli's description, the main buttresses of Lake
Hodges Dam were reinforced with clusters of reinforcing bars laid diagonally
across the cracks, on the buttress faces, anchored into the uncracked portions,
prestressed, and encased in concrete pilasters or beams. The structure thus
repaired has a very substantial appearance. The face is exceptionally water-
tight.

35. Florence Lake Multiple-Arch Dam. The Florence Lake Dam, Fig. 5,
is a typical example of a single-buttress, multiple-arch dam without struts
between buttresses. Strength against buckling is supplied by flanges and
pilasters. Fig. 5 is adapted from Plate JJJ, The Design and Construction of
Dams, Wegmann, 1927. Noetzli, on pages 492 and 493 of this book, describes
this dam as follows:

The Florence Lake Dam (Plates III and JJJ) was built in 1925^-26 by the
Southern California Edison Company as a part of its hydro-electric develop-
ment in the Sierra Nevada. The dam stores the water of the South Fork of
the San Joaquin River and diverts it through the 13-mile Florence Lake
tunnel into Huntington Lake. The dam is located at an elevation of 7200
feet above sea level. The maximum height is 150 feet and the total length
about 3300 feet. On account of the topographic conditions of the dam site,
the axis of the dam forms several angles. The bends are formed by specially
heavy buttresses. The slope of the arch barrels is 9 horizontal to 10 vertical.
The arches are nearly semi-circular, in order to minimize the rib-shortening
and temperature stresses. The thickness of the arches is 18 inches at the
crest and 4 feet 6 inches at a depth of 150 feet.

The buttresses are spaced 50 feet on centers. They are strongly rein-
forced and provided with counterforts and a large Tee at the down-stream
side for stiffening purposes. There are no horizontal struts between the
buttresses. The thickness of the buttress walls is 2.25 feet at the crest,
and 7.8 feet at a depth of 150 feet. The concrete was mixed and placed
with great care. Special attention was given to a good grading of the aggre-
gate and to a proper water-cement ratio. The mixture was about 1 :2 :4 f or
the arches, and 1 : 2j^> : 5 for the buttresses. The up-stream face of the
dam was waterproofed with Inertol.

As will be noted from Fig. 5, Florence Lake Dam is 7200 feet above sea level.
As a consequence, it is subject to severe cold. In this particular location, it is
also subject to much winter sunshine. The plan of operation is such that the
reservoir is normally empty during the winter months. Many of the arches
have a southerly exposure for the water face and are covered with a black water-
proofing compound which accentuates the absorption of solar heat. The result
is a large number of freezing and thawing cycles for the face concrete each
winter; also, at times, a heavy temperature gradient from face to face. Result-